Abstract
Introduction
By volume, India is the biggest milk producer of the world and the techniques like cryopreservation of semen and artificial insemination has assisted it to gain this status. Artificial insemination helped to use single ejaculate for inseminating more number of female animals while that of cryopreservation facilitated its wider distribution. However, it also resulted in a wider spread of some sexually transmitted infectious diseases to larger number of populations in a short span of time. To retain India's status as biggest milk producer while improving the milk availability to its population, reproductive health maintenance of its livestock population is of paramount importance. Infectious Bovine Rhinotracheitis (IBR) is a disease which is transmitted through semen causing serious threat to reproductive health and productivity of Indian cattle.
IBR is caused by bovine herpesvirus-1 (BHV-1) which can also cause diseases like pustular vulvovaginitis (IPV), encephalomyelitis and mastitis. BHV-1 affects respiratory, ocular, reproductive, alimentary, integumentary and central nervous systems besides causing neonatal infections (Gibbs and Rweyemamu, 1977) . BHV-1 is considered to be the most common viral pathogen found in bovine semen.
Like other herpesviruses, BHV-1 can establish latent infection in animals which become reservoirs of the virus in the herd. After reactivation of latent infection, bulls can shed virus in semen. From epidemiological point of view, BHV-1 is perpetuated in nature by interplay of short cycle of infection, latency, resistance to environmental factors and recrudescence under various stress conditions. The incidence of BHV-1 infection has drawn considerable attention in developing countries owing to its effect on internal movement of livestock and germplasm (Gibbs, 1981 ).
The disease due to BHV-1 has been reported in India amongst exotic and crossbred cattle at some organized farms, as evidenced by the seroprevalence studies (Samal et al., 1978; Mehrotra et al., 1981) .
Investigations so far carried out indicate that it may be fairly widespread in the country and needs immediate attention of the veterinarians. Even though some data is available on seroprevalence, no useful work has been undertaken to analyze the presence of virus in semen samples in India. In this context, a study on the prevalence of infectious bovine rhinotracheitis (IBR) was done using serological and molecular techniques, respectively in serum and semen. Semen samples collected from the Germplasm Center of IVRI and samples received from different parts of the country by CADRAD were subjected to molecular analysis for detection of viral genome. In brief,
Materials and Methods

Serum
DNA from semen samples were extracted by phenol cholorform method with SDS and Proteinase K.
Polymerase chain reaction was carried out in 200 µl capacity thin-walled PCR tubes to a final volume of 25 µl using specific upstream and downstream primers for gI glycoprotein (Rocha et al., 1998) . The product was visualized by standard Agarose Gel electrophoresis by using 1% Agarose containing
Ethidium Bromide (at the rate of 0.5µl per ml).
Result and Discussion
Seroprevalence
A total of 1010 serum samples were collected for screening of IBR from various parts of the country. Total number of 326 positive cases was discovered by SNT with a prevalence rate of 32.25%.
Higher prevalence rate was noticed in Uttar Pradesh (55.42%) followed by Uttarakhand (40.71%). Least prevalence was noticed in Madhya Pradesh and Himachal Pradesh. The details of the samples with results are given below Table 1 . 
Detection of Viral Genome In Semen Sample
Out of 50 semen samples, 2 (4%) were found positive for BHV-1 genome by published sequence of gI glycoprotein gene region of BHV-1, which was predicted to produce a PCR product of size 468 base pairs (bp) ( Figure 1 ) (Gill et al.,1987) 34.16% (Dhand et al.,2002) 45.01% (Deka et al., 2005) Kerala 22.5% 14.88% (Rajesh et al., 2003) 49.86% (Sulochana et al., 1981) Out of 50 semen samples, only 2 were positive with a prevalence rate of 4%. The seropositivity of IBR was found to be 32.24% from a total of 1011 serum samples in this study. Previous reports (Samal, 1978 This might be due to the previous exposure and possibly attributed to the fact that the herpesviruses establish life-long latent infection with periodic reactivation, and shedding of virus may be periodic or continuous. In general, BHV-1 is excreted in much higher concentration in the primary phase of the infection compared to the subsequent phases where shedding is often intermittent (Bitsch, 1973) . Huck et al. (1971) reported that bulls start shedding BHV-1 from the prepuce between 2 and 7 days after primary intrapreputial infection and it lasted several weeks. After the primary phase of infection, virus can often no longer be isolated.
Thus the present study suggests that IBR is still a major cause of concern in India. However, the pattern of infection seems to be changing in different part of the country, it is imperative to take preventive measures to contain this disease in India.
